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(57) Abstract 

Detennination of glycerol, dihydroxyacetone or D-giyceraldebyde by reacting a specimen solution with a reagent contain- 
ing: (1) glycerol dehydrogenase, (2) Ai, and (3) B| to form cycle (I) and determining the amount of A2 formed or the amount 
of B| consumed; and a composition containing the ingredients (1), (2), and (3) for use in the above detennination method. 
The method and the composition make it possible to determine a small amount of a specimen solution conveniently with 
high predsion and are useful in the field of clinical inspection and food testing. 
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' m m m 

:5^y-feo-ji/ + ATP L-:5^!l-fen-^i/-3-'J + ADP 

-t) ym*yt«ADP'^^^-rs%(DT?*So c:©:&j*ttia!l^&lc:J:.oT. MICJEIT 
®(a)x (b)^ (c)©3S!li©:&i£lC^ft?>nSo 

(a) ±iB5l5IC J: O^JiKLifcADP^M^tt- S feC-^. ADP^£-fi?!l^{€TiERJ5^© 
iD< fc" ?LMrt KD^r'±— ^^ffil^/rSlBJCf^Lx NADH©M 

!i^x*xy -ji/b-jph*:/^ + ADP — ti'ju\z'y^ + ATP 
fji/t->'i? + NADH — + NAD 

(b) mreSJSIc J: L-:i^ »J -fc a -jp- 3 - U v^^^ffl^fS *>©-?. L 
-:^r rj ^ c - jb- 3 - u ym^TBKB^oiia < L-^^ U -fe n - jp- 3 - 11 ymr t K 
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S%®T?*5o ^m^^li'^'Cii^ 7^±i^zy^ H^ji/:7^-h (PMS) * 

L-:^^«J-fea-ji/-3-ll + NAD — 

i^b Kn:^'>T-fe h >' »J + NADH 

^RlS^fl) J: a IC^-r L -^^ U -fe n - ji.- 3 - U L U -fe ti - Ji/- 3 - U 
-e*5 (#&¥l-31880-^-&^) o 

t K a + >>T-fe: h U -^ HaOa 

H2O2 + feJl^* — + H2O 

^JJ-feti-ji/ + NAD — i^t Kxi^i^Tir h + NADH 
©ICM^-rS^jO-eSS (#M¥1-117800^&«) o 

^IJ-fcu-Jl/ + O2 — iTxy-^viTJVT^^V + HaO. 

«?!!^li> :feS3^lff«i«lg<i: (1) (a) ©lESJCg-:? < IS^^^-y h ii LTrfJiS* 
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^ri)^a-Jl/+:h— fe*{BC 2. 7. 1. 30)i:J^ I) ■fen-.'l'-B-y ^WtT^ y^¥i-- 
•tf(BC 1.1. 1. 8)^*^^#Tx NADHO^^^^MJtfSCi^^mJIfctlTt^S (& 

^b^^ft. P584, m^-ffc^i^Adgsg)) o 

^filCl^LTti^ TJI/3-JI/X t Kay^J-— (EC 1.1.1.1 & BC 1. 1.1.2) ^fe 
liTJi/T^t K7*t Koy:»-— Jf(BC 1.2.1.3 & BC 1, 2. 1. 4)*fflt^A:0> SSt-* 
ttf U:<-+±— K'CBC 2.7. 1. 28)-e^ »J -t n tji/t* t K-3-»J yK{c^i,'»:fc<D'S^ 
h tj:i--j^ rj z/m^ VP* 7— ^(EC 5.3.1.1.). y rj -feu -ji/-3-»J yKrt K 

^(BC 1. 1. 1. 8)**#$ii-TS!l^-rS C idtrnJI^Dtl-Ct-'S (^flS^g? 
m, P362-363. mm>fl:^I^A(1989)) o 

it^lC<J:»3i*«^SftS<i:l,'»9^t^*<&So S5nMNAD(P)©tfemttMi^© 
J: -5 lc340nm©®iR-eS!l^-rSJl'^{4M7GMNAD(P)©#gtlC J: oTSlB©¥ffi*< 

<'ci<>:tt-e#5*)©©. *ji/-7iryfe^ li^fe-e * s ifc to^ife W-?' ^ ^ - 1/-^ 
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%^^©jb-5^ :x^Sf |c^Jir^T{i. ^ft;&««l!tr ^S:fca6K:ffl(r'' &nrt'»^£lr'»(0 
yi^^i^u:i-^vm iSrf'^tmmiili^-D) :^^l^^:t-=i^z^T% KT-r- 
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NADIi:|><tCf5^:*-NADPIi©i§5cM®!ftiRtfl^Mtt400nmf*ai?* NADIi:feJ:C;NA 

^M^-r S ^ i {C J: ^T^a-r 5 C i IC J; (3 . LTfife!^K<05& 

%ia©M^ 

U) 5^:*-NADPS:i?J:C;^:<-NADSi^t)^j:Sg^cfcDil«tlS lo,h. NADPS:feJ:t; 

RJS^^Cf^^ «I -fe n - jb-r t K D — 

(2) A. 

(3) B. 

'^^^r^mm^nmitLibx^ i^o^m^ (i) 




^ytfi ( 



(I) 
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mjtm&mm^m b , i* a :t m?m^ icit^t nadis® t # ttigjqMNA 

DPIi*^»S5EMNADIi«-. A i*tHADPIi*fcttNADS©<h # Hi^jtM^tHkUPm 
B.©«^M^-rSC:i^4^1^(i:-rS^^U-feD-jK S^t Ka + i^T-fe h J'^'J: 

-fen-JK Kn4^->T-fe h 5':&«i:CfD-:ir y -fen TJi/-r t K*>&<i:SS^J: tJ 

3 K::t> L-a-*:^ 7 r 5" i^J^-DL-rT 9 -fe a - Ji/glCj»-rS400nmJC*?li-5 

4iS^T-fe h yMC)^'rS400ninC:*'ltSU>f h T y •fe>f ©aS^*^t"H®l?*5o 
EI 5 tt. HWJ 5 JC:i?f:i-S. y -k t3 -ji/fiC)i*-r5 400niDlC:t?lj-S l^>f f T y 

jdc-r s'BTiis^^s-ft&iE'r s t> ©-e* -o ^ NADPH^-cJ: Cf ^ :t umtT' hfl^ 

m^tomttiti 1 o^:, NADPS*?<}:t;NADS*v^fj:Si^J: DStftiyt 1 oi^SrM 
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mM^JS (1983¥) ] iCitlff. ^^D-lro-ji/7=^t K^>^•:^— fefJC^, 

^(Dmfi^smmommif^^iE-r&o -^(oo-^ec i.i. i.6©*>fDtt. (^:f)NAD 

M^fi-rSSIS^-o^&^gci-o. -tO^i^^ili Lr Ji. ±mm (B. CoH) . rx 

Txtiy:^j^ (Aerobacter aerogenes) ^ T"feh>»'f^^— 
J'^^'X (Acetobacter suboxydans) ft3^©^©-^x r&IR*nTt'»5 *>(0i LT 
^-f^^JI/X jiif^yttJ^ (Bacillus mBgaterium) (m^Slil*t») ^ xVxtj 
j-ii;^— TxD^*;?;x (Bnterobacter aerogenes) C'^— tj i^iT— t >'>'N>f A 
^S) ^ -feJbo^:?-:^ xj^f- (Cellulomonas sp. ) (^#$&?±^) fe^CD4> 
0^*«5^}f StlSo ^^'^Ji/:^ J^.TTDif-^7-f 7:;^ (Bacillus stear 

othermophilus) i3l5©j&l^ft8^*>i9i«»nTfr'»S («!#&¥l-17674^^b^) o 
cne»®0-^^ ^iTx !! f A (Bacillus negater iuni) (^#Sli§ 

Si^ ^:<-NADSl?7.6%-e*t). (^:*-)NADP^lCttf^ffl L<i:A>r,:teo -Jifc. ■k-"' 
o-^-^:;^ XX f- (Cellulomonas sp.) (^^1^^:^) 
jl*^ S ffijtf Sti li NADH^^ {,'»/;:<i:#^100%i-r-5«h. NADI®T?6. 4%T? * 
. (5^;t)NADP^{C«ML^j:*^-:,/::o 
^ EC 1. 1. 1. 72® ® tt. (f^ ;*-) NADPSlC#Mfl«Ftt»^-e* t) x rJ^ 9 -k n 

1^4•#^&ffi^cBmsnr^'»So c:©»s{±pH7T?ttaS»sS:i«:S@awi?«t)x had 

%NADP®109g©S&<S-^-r (Biochim. Biophys. Acta 258, 40-55. 1972) o * 
Iz.^ — it7ax#7 ^'^-yif (Neurospora crassa) S3^©S^{C-oi,^T©^ 
^=b<£cfnTI,-»S*< (Journal of General Microbiology, 107,289-296, 1978) ^ 
Z^omm-t (^:i-)NADS{iW^^i L/j:i^o 
M{Cx BC 1.1.1. 156© *>©{ix (f^:t)MDPSJC#Mfl5ns:»^'t?*t)v :5^'J-krj 

Ki>:M)X7 -'^•ib>''f (Dunaliella parva) ©0liaiC^tiiS tlTO"»So 
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DPH. NADS^^-r>&<. ci©-5*55^:<-BADPIi*yfc«Tf^:i'NADI®i Urii. 

7*^:/i^5t^' W:i-^K (5^:i-NAD) . ^ir-n^>T^ v\z^^^szy^zyi^5(.^ 

* KT7'-i'5?55^U:*-^K'J'^7x-f (NADP) . T-fe5^Ji/hr U 5^:J'Tx-^ 
5?3C^lx:j-5=-K*:^7*-h (T-fe^^Ji/NADP) . T-fe5^-»H:? U t454^1J-y-5^ 

(rr^yNADP) . ^n^yT% KT-r^V5?3C^' V:r^K (HAD) . 

^tmm^ 8ADPHS. NADHIia:Lr^^t-So 
*^IBIC*?lr''T{tA,:fo'J:i:?B.IC:fcH-»rM:^«A,3&«^:i-NAD(P)^1?*S^^x 

BittNAD(P)Hiai?*SJl^i3&<ii&ilt?*t)x A,*«NAD(P)3i-e2bS«'^. Bi{i5^:i- 

NAD (P) HS-e* S c t^^igJl!-^* 5 o 

NADPSJ:D. HK:ffil,^S^U -to -^^r t Kn^rth— e*«(^*)NAD®i>'J:i:F(f^ 
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( 1 ) *x :7 r 5^ 5^ Ji/:^^ U -fe o - ji/i * >^ 7 * ij -'x'-- k'D (BC 3. 1. 4. 4) ©» 
T 5^ 5^ Jl/ ^ »J -fe n - JI/©^S * li 7 IJ ^x* — D ©SftM^^-T S CI i ;&« 

( 2 ) X y^ii h 'J «j -fe 7 K i y fe' (bc 3. 1. 1. 3) (Drnmi^m 

So 



wo 92/20818 



10 



PCr/JP91/01786 



c 11. 2. 13) (DW^mmiB^o 

t), D-7Ji/^' h-X-l-rj :/®TJ^K7■- 
(4) (3) (DD'7JVi^ h-J^-l-U >mi}^D-yJUl^ h-x, ATPi-^* 
y e (BC 2. 7. 1. 3) ©»^S0^ft ^"J?* S^^o 

]3_7ju^l._x + ATP D-^JP^ h-:^-l-lI + ADP 

D-7J^^' h-x-l-ij 

{C|S^^:&©20'-10000^*-»1'*«&* l^\i^o 

:^^mcO^Mm^^^t^^^^'C\i^ Ai:JJ<ti:fBi©SfE{i0.02~100iDMx 
0. 05~20mM*?&^ L < X ^tj -feo -Jb-T «= Ft^^*:^— fe'®*{ilO~1000u/mU # 

©Sfi^^^tjii-jca: (5^:*-) NAD®*' J:c; Hkd?m^m^mmmtrs>m^ 

IC*?I,-»T. 2o®S»^{C^:i-NAIMtNADSI>L< {iNADPSiOffi-^-ti-. "^ittt 
5^:*-NADP^<hNADS4>L< {iNADPS<^:©ffi•^-li-*il^:^t^lC^i. MlZ^iki^K 
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IBSie^ (n) ©ri<> B.iB8©MlCB,©:S^©fcJ6<DKlSlS^f*-^-rS 
Iirort Kny^h— feTtt, Cl<Dill3£l^lCi)l,-»T||3efi«lCA,K:f^ 
<i:;&<$f-^ L<. M^{^A,^*KKl{CMP^iLT?ijffiL^£t/^m-®7't Ka-^-* 

RISC J: 0 bys A 2®**«!i^-r So 




(^4^. A,tt5^:tNADPIi> 5^>|-NAD3i. NADPM^ytttNADIi^^L. AattA,© 
ilTcM^fig!^^^ B , « A , :t Md?mt. ^ :t NAD^© <i: # jcMNA 
DPI®* y:: IISte® NAD^*. A , >&<NADP^t fz ItHkmo t # itMitm^t NADPS 
*/;:ttfi7f;M5^:<-NADS^^L. BaliB .©^'fbM^^ti^^L^ B^-^BiliB 

±m(D^^a}=^m^^^Mmmmi&m\z:^\f^x^ A,©^««o.o2~ioomM. «j# 

ICO. 05'-20inM3e><&* L < . B2*;te«/:feJ:CFB .©S^ttO. 05-5000 /xMx ItIC 
5~500jtiM*«j?-i L<. ^^ij-fen-^l/rt K ^©aiEli 5 -lOOOu/mU 
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&) <O20@M (u/ml^fi[) JH±K:i3:5J:'5{c:^^-rti{fJ:<. M^Ltf 1 -^lOOu/ol 

delict -prBi©M^fi*4>ia:<t-siii*«nr^^^j:D> m^Biij^mmfim^ 

K=t^-Z?*5o BiOfttotJlCBa^SlMiBiiBatDJi'^^^^t^TRjS 

NAD^©i # {i^ T - Ji/x t K a — tf (BC 1, 1. 1. 1) i x^' >^ - 
^»J-fen-ji/-3-y i^K-r t Ki3-5r*:h— ^<BC 1.1.1.8) iL 
ij -fe n - 3-11 ^m-s ^ 9 -fe CI T Ji/-r t K 'J i^Kr t K n ^'i- — fe* (BC 1. 

1.1.12) itf^^'w^m^ Bf. mm. B.coii6*) ^B-^^}^^TJur^vv> 
fc KD-y^f— tf(Bc Li.1.49) mmm^) t^juo-:^-G-v ym. >fy^x 

J^mr t K n ¥± ^ (BC 1. 1. 1. 42) r ^ ii>fflrS3^) ^: V ^ x 

^''U :i" + i^J^^-r t KD'iriJ-— ^(BC 1. 2. 1. 17) (Pseudomonas oxalaticusi^) 
tCokt^V i^Ji'^x :x^x t K a -ir — fe* (fiC 1. 1. 1. 44) (7 

y MP^ t'-ji/^©, B.ColiS^) iiG-^^^t--D-:!rjuaym^ ^fJ-tnTJU 

•r t K u >'Ser t KTl-^-:^— e (bc i. 2. 1. 13) m^mmw^^) t d-^ 'j c» 

TJi/5^t K-3-II yWtt U -«:/jCTJi/7*t K-rt Ko-Jr^— «f (BC 1.2.1. 
7) (Pseudomonas f luorescensS^) i:"^:^XTJl/5*t K^i&*^tf e»tl5o 

m&i±(Dm.^^t>'tt iC J: o r (^ :t ) NAD^:fo' J: (^ ) NADPS^* icmmm t "T 
S^^-^lCifl-'T. 2 o©M^C^:i*NAD^chNADS*> L < {iNAOPIii:©ia^-ti-. 
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X ^ESiS^ (m) ©ri<> AiiAa©MlCAi(OS:^©^<DRJS^*#-^-r 
dOi^-^. mnort Kti-Jr-^-— C®S!l^l^lC:J5l,'»ril^«Fr:B»ICf^ 



A I Aa 

(m) 

Ba 

(^tja. A,tt5^;*-NADPI®x ^:4-NAD^. NADPSt fcllNADS<£-^L. Aa«A,(0 
S^cS*^^*^ Lx B , {4 A , 3&<^ 4- NADPH^ ^ NADSc® i % ttSjcMSA 
DPS*:t{4i§7cMHADIi^g-. A ,*«MDP^tyi:l4NADS®<i:#{4g5t;M5^:j-NADPS 
*fc»4S7cM^:*-NADS'£-^Lx BaliB .©K>fbM^B£^*mU Aa— A.ttA 
a^M^^i LTA i^^^-r^mmKB^TRT) 

0. 05~20niM;6<i?^ L < . Aa^y::«/:fc<tC5A ,©^^140. 05~5000^M. 5 
~500/iM3&?&^ L < X tJ^y-feD-Ji^rt Ka/r±— tf©^^ttlO~1000u/mU 
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mmm (u/mi^a) £i±ic^ssj:5icgiesi-rnt^«J:<. M^ttf i -loou/mi^^ 

©■etttj:ir^3&«^ — B 1© 1 /10^Ji'JHT*<&* LV-»o 

^i-NADiS©t^{±> KtJ^-zf--- fe*(BC l.l.l-l)«J:T-fe fTJb-r 
t F\ :jrij-ko-JU-3-U i^^mr t Kn'!f±— fc?(BC.1.1.1.8) (t^ 

C Ll.1.12) i^^^^l^m. Ifx B.Colift*) <i:1.3->'*^*-D-^y 

■feU^^m. A,*<NADPIi*:fc«^:*-NADPS©t^»4x ^jrjun -:^-6 -'J ^^^T t 
Kny:J— e(BC 1.1.1.49) J Y z/-%-^} 

-fe a T-H/T^ fc F U J'Kx fc K x3 '^*:^ ^ (BC 1. 2. 1. 13) («i^llit(**3fe) 1 1. 

(D-CS). (l)'-(4). *Sl,^tt(l)~(3)*J«J:J:^(5)^^WrS^B£?^l-^^^i* 
0. 001-0. 5oi*Dn^. j&37t;©S«ic-rsJE:^?-frx SlSMfe— ^^K^® 2 
©Si:&«j:o^La+*ffi. W^{*2^^i5:9-^©3 3^M. 2 iS-^i 7 

©5i&^ic:i?i:r5^Eg^ny::A2©s^^ttm^sn:feBi©M*x -en'en©iR 

$l?Sgl-g-:J<ffi^3fe^©^^lit-«t-3"^S!l3£'^tiliJ:0'»o M^l^. A3*<^:i-NADHx 
B i#HADH©#^. A2©&^^400nmfti£©il3fea[©iiiirl-<fcDS!I^-rS*^x * 
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HJIM 1 ^ U -fe o - 

40 mU i^yUOmmmipHlQ.Q) 

2 mM 5^:<-NAD (i^^-^^m) 

0. 2 oH ilTcMNAD (:t U x ii/WSim (^) 

2 mU BDTA 

100 mU Jg-fbr^^— i>A 

168 u/ml :J^'J-feD-ji/7*-h K^^r':^— tr (^^ifejrifcM : x 
^ t°— (Cellulomomonas sp, ) S^fE) 

±iB^ liDl^4^*--?y HciD. 0. 20. 40. 60. 80. lOOjuMO:/ ij -fen - 

t 53a'S©400nmlC:fcttS!Rjtft*^*.Ht)-e©^**J6y2:o ag^OOfi*^^ 
•fy-yi^tl.^ 20~100^M©-€rn^tL©r U ■fea-J^©^iS*^^»ClCD^t^£■g|#. 
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(om^^mit^mi-izo miij^fc^m^ir^f^J^^vi^ ^i)-teu-M^mici^T&m.ift 

0. 1 bM MjcMMd (:*- 5 a: > :j' J^^XM m) W 
200 aU ^{t^^JtfJ- 

168 u/ml ^lltn-jl/xt Ko^rh— ^ (m^SlaiitSI : '^^Jl'X j*'*' 
•r'Jf-^ (Bacillus megaterium) ft3fe) 

±IBsS:^lol^4-^'<-v MCiD. 0. 2. 4. 6. 8. 10/l=M<O^ll-fe^-- 
i5^S©400nni{C:felJ-5mjfcS^^^l{D-e©^^:§tfeyro ^JS«?31 ii^S^ 

50 idM h UX:^^g»^g(pH8.9) 

1 mH mtiJJ^-^tJ-t^ 

2 bM ^:i-NAD {i^^-^^W 

0. 1 mM M^MNAD 9 Ji V Jl/»SXm (#) S) 
200 mM ^flsA 11 ^ 
2 u/inl 9 ^x'-- (m^mi^^t® : X I- h -^-f -fe^ 

'jT.ijT. (StreptomycBS chromofuscus) S3f6) 
120 u/ml ^ U -k D - t K a y :f- — fe* (m^SlSitS : > *' 

■J- t) (Bacillus megaterium) S3fE) 
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0.5% MJ h:^X-100 (S^^^-7it)^«t*^l'>T^Ji¥d#ite (lO^g/ml) o 
!bCDJ£-7la?Sf?Lx 8x 16x 24x 32^ 40jug/iDl©L-a-*:^7 i^Jf'-DL-^ !) 

±bB^^ 1 ml^4 ^ V MCi:t)x 8. 16. 24. 32. 40/ig/inl©L-a-* :7 
T ^ i?jv-\ii-^ y -fe a - Ji/^^^-grti-etiSO/i i BM 37"C ICTSiS^Mfe^ 
•a-yCo SJSMJi&^2d^gi 7:S-a©400niD}c::foMtS!R3te^^^<?»-Kt)-E-©ll*:^ 
26yto HifeM 1 <i:l^ill$li:/7 <!:©^*^». -€-©3gm*EI 3 Izi^.L^iio SI 

<^^> 

■ 40 mM iJ^ 'J >' NaOHMffi^K (pHlO. 0) 

0. 2 mH igjcMNAD (;*- U x i/:? Jl/»exm 

2 oiU BDTA 
100 mH 3^>ffcT>^— e;A 

168 u/ml :J^l>-fea-Jb7*t Kn'5r-^--lf (^#1^^^ : -feibtJ^^j^ x 
^ t°— (Cellulomomonas sp. ) fi^) 

±i2^^1(Dl^+^'^y M-it). 0. 20. 40. 60. 80. 100/tM©J^t Ko^ 
'>T-fe h>^«t^-en-en20jul^tlDL. 37t:|CTKJS*§iS&S#/to SlSMSfe 
^2:9-g«i: 5:»@©400nrolC;fc}:J-S««^^*S[t)-?:©^:^:^fefc„ HSfeMl 
jhl^illS^:?'^ ^^^^ i©||j^:^26. ■£■©^^^^0 4 Ic^L^o 0 4 
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50 nM U >'llig»^£(pH7.5) 

5 mM 5^:4-NADP ii^r^^m) 

0. 1 mM MtcMNADP (:t »J x ^^t? Ji/^-gX^ (^) ®) 

54 u/ml ^ U -k a - jUt" t K o — bf ( 1>-4^'#i§Mfi3l£) 

^^1^+^#^feJ:t)x Biochim. Biophys. Acta. 258. 40-55 (1972) IC2p tJTNADP 

±mmMlml=^^:x^v HCitJx 0, 20. 40. 60. 80. 100a«M©^ 'J -kt^ ~ 

i 7:S'S©400nni{C:fcnt'S®ljfeK^^i5-3it)-?:fD^^^*5>/ro ^JSMl il^^lS 
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^K;^>;7i-hS (BTMUFmti^o) :^JilF^=i^>T i VTT^^i^y^i^ 

(2) A, 

(3) B. 

^^^•rsii^^M-a-Lfe-c. ^(drjba (i) 



STcM^^tr^^ B , li A NADP^* fzit^t NADU© i # «il5cMNA 

dPm^-fzltMjtmHKm^. a ,*«NADPIi*:fc{4NADIi©i # {lilTcM^:*- NADPH 



(1) 5^T5 KT"r^:'e^55^' W:*-^ K!^;i7x- Hi (J21T^ :** MADP 




D-^ ij^tj TJi/T t K 



(I) 
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2. NADPIi*«x -3f^yT$ KTx->'S^5t^'U':*-5^ K*:^7i- h (NADP) ^ 
T-fe5=^JI't"»; i?5/T-r-y5^Jt^^ V:<--5=^ K*X7*- f (T-fe^JI/NADP) T-fe 

3. NADSj&t. -n^^T? VrT-yi^3i^i^ l^t^V (NAD) > T-fe5^Ji/ f ij 

NAD) aaiJ: 0 MlH^tLti h 5^:^^ 1 EfiOiiil^S^SiSo 
4 ^:i-HADPlS*<. •5^:*--af^:/T? KT-r^:^5^5t^ K*:^7*~ h ( 

5^:i-«ADP) :i?J:Cf-5^:f-=i5^>'T5 K t #+-y->'-5^ VS^3t^ K*J^7*- 
5. ^^ztMdmi}^^ ^t^:3^>TZ KTr-:^i^5C^ i^:*-^ K (^:tNAD) :tJJ: 

6. 2fe©J*^(l)'-(3) 

(1) NADPil:feJ:c;^:i-NADS>{^&/iSg^cJ:Dil«ns loi, NADPIS:feJ:CfNAD3i 

(2) Ax 

(3) Bi 

iAilt^^rnvm. ^:i-NAO^x NADPS^fcfiNADii^S-^Lx B A i;&«^:«-NA 

d?m^i^it^:tMmot^ iiM5tmnmm^tz\imjtmum'^^ a »:e>«NADPii 

* ttNADH© t # tt^TcM^ :t NADP^* fc liSjnS5^ NAD^^^^-T) 
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